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(57) ABSTRACT 

A method is provided for communicating emergency mes- 
sages using non-voice connections. An emergency short 
message service is added to digital wireless standards, such 
as GSM-based standards. This service allows users to place 
an emergency call with the specific purpose of sending an 
emergency data message using Short Message Service 
(SMS). Such data messages might include the caller's geo- 
graphical position, electronic mail messages, or possibly, 
diagnostic information. As a result, the emergency data 
messaging will be given the same access conditions as voice 
emergency calls in a cellular or satelUte communications 
system. 

19 Claims, 2 Drawing Sheets 
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FEATURES FOR EMERGENCY CALLING 
AND SHORT MESSAGING SYSTEM 

BACKGROUND 

The present invention relates generally to radiocommu- 
nication systems and methods for signaling in radiocommu- 
nication systems and, more particularly, to systems and 
methods for communicating emergency messages over non- 
voice communication channels in radiocommunication sys- 
tems. 

GSM (Global System for Mobile Communications) 
describes a European standard for radiocommunication and 
the corresponding Public Land Mobile Network (PLMN) 
which is intended to provide uniformity so that users can 
access radiocommunication systems throughout Europe 
with minimal equipment compatibility problems. GSM 
includes many services for subscribers, including a message 
function service called the Short Message Service (SMS) 
which provides for the transmission of text messages having 
up to 160 alphanumeric characters to be sent to or from a 
subscriber at his or her mobile unit. 

When an SMS message is delivered from a service center 
to a mobile unit, regardless of how it originates, such a 
message is conventionally referred to as a "mobile termi- 
nated short message" (MTSM). If an SMS message origi- 
nates at a mobile unit, the signal to the service center 
requesting forwarding of the SMS message is convention- 
ally referred to as a "mobile originated short message" 
(MOSM). It is the MOSM which is the focus of the present 
invention. 

In a GSM-based cellular or satellite communication 
process, such as the Asia Cellular Satellite system (ACeS), 
a procedure referred to as "connection establishment" iden- 
tifies the type of call (e.g., an emergency call) initiated by or 
terminated at a mobile station. One skilled in the art will 
appreciate that GSM-based systems include, but are not 
limited to, GSM-based systems operating in the 900 MHz, 
1800 MHz or 1900 MHz range. 

Connection establishment involves the initial handshak- 
ing and exchange of control information between a mobile 
station and a GSM-based network, which occurs before a 
connection is established. This procedure gives GSM-based 
networks the ability to determine the eligibility of a mobile 
phone user to place a particular call (e.g., whether to grant 
or deny to certain users connection of certain caUs based 
upon the user's subscription type). In the case of emergency 
calls, the establishment procedure is used by networks to 
grant open access to all users, regardless of subscription 
restrictions or other conditions that would normally block 
access for other types of calls. 

An example of a call restriction placed on a GSM mobile 
phone user is one that may apply when the user's subscrip- 
tion belongs to a different network than the network which 
supports radiocommunication service in the area in which 
the user's equipment is currently located. For example, the 
two networks may not have a roaming agreement there 
between. Such a user may normally be denied access. As a 
result, the user would be unable to place normal phone calls 
or use other GSM services, such as the short messaging 
service (SMS), which require such access. In this instance, 
only emergency voice calling (i.e., calls to emergency 
numbers) may be available to the user. Such conventional 
emergency call handling procedures are set forth in "Euro- 
pean Digital Cellular Telecommunications System (Phase 
2); Man-Machine Interface (MMI) of the Mobile Station 
(MS)," GSM 02.30, Version 4.10.0, October 1993; "Digital 
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Cellular Telecommunications Systems (Phase 2); and 
Mobile Radio Interface Layer 3 Specification " GSM 04.08, 
Version 4.9.0, July 1994, all of which are hereby expressly 
incorporated by reference. 

5 There may be emergency situations in which a user would 
like or need to send a character or data message instead of 
,jlacing3n^emergency„YQicQ.cdl^ For example, if a person 
was having a heart attack and was unable to speak, the 
transmission of a data message could possibly be the only 

10 way in which the person could s ummon^ eniergcncy^ assis- 
tance. Such an emergency message could include, for 
example, the user's geographical location. In current GSM- 
based systems, however, the user would have to place a. 
normal (non-emergency) call in order to send such a data 

15 message. When a user is restricted from placing normal 
calls, emergency data messages could not be sent. 

Because GSM-based standards define emergency calls for 
voice only, only voice messages can be transmitted via a 
mobile station to an emergency operator. FIG, 1 illustrates a 
conventional emergency calling procedure for a GSM-based 
system. When a call is initiated from a mobile station, it 
transmits a CHANNEL REQUEST message to the cellular 
or satelHte network (step 110). The CHANNEL REQUEST 
message contains an information element called the "Estab- 
lishment Cause." The Establishment Cause, as the name 
suggests, provides the network with the type of call being 
established. Typical values for the Establishment Cause 
include: Answer to paging. Call re-establishment, Emer- 
gency call. Originating data call, Originating speech call. 
Location updating, and procedures that complete on the 
Stand Alone Dedicated Control Channel (SDCCH). The 
SDCCH cause indicates Short Message Service is desired. 
For emergency caUs, the Establishment Cause is set to 
Emergency Call. 

In response to the CHANNEL REQUEST, the network 
sends an IMMEDIATE ASSIGNMENT message to the 
mobile station, directing it to a dedicated control channel on 
which call setup can proceed (step 120) as follows. 

40 After accepting the IMMEDIATE ASSIGNMENT 
message, the mobile station requests a service from the 
network by sending a service request message (step 130). In 
FIG. 1, a CM SERVICE REQUEST message is sent. The 
CM SERVICE REQUEST message contains a CM Service 

45 Type information element, wl uch indicates the t ype of. 
s ervice desired. Th e CM Service Type canassume one of the 
following values: MS Originating Call Establishment, 
Emergency Call Establishment, Short Message Service, and 
Supplementary Service Activation. For an emergency call, 

50 the CM Service Ty pe is set to Emerg ency C all Establi sh- 
ment. 

When the ESTABLISHMENT CAUSE indicates that the 
mobile station requests an emergency call (i.e., the CM 

Service Type is set to Emergency Call Establishment)^ only 

55 an^ merge nc3^_voice call is permitted. Emergency calls in 
conventional GSM-based~systenas are specified only for 
mobile stations that support telephony. Hence, there is no 
way for a user to request emergency assistance from an 
emergency operator other than ih£fl^glL:^:Qi£c Jransmissi ons. 

SUMMARY 

The present invention overcomes the above- identified 
deficiencies in the art by providing a method for commu- 
nicating emergency messages u§ing,nQfc ypice connections . 
65 According to exemplary embodiments of the ^esent 
invention, an em ^r ^ency short message service is added to i 
existin^Jig iTal tireless spec ifi cations, such as GSM -b ased! 
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systems. This service allows users to place an emergency tions may include, for example, copying the received SMS 

call with the specific purpose of sending an emergency data message and storing same, se^cjjjng t\\e 5>^/TS_J^^es5;agft 

message using Short Message Service (SMS). Such data accordjn&iCLa distribution li st defijig.dJ2iLSiibscdbgr A(e.g., 

messages might include the caller's geographical position, routing the SMS message to an emergency messaging 

electronic mail messages, or possibly, diagnostic informa- 5 center), or converting the SMS message to a desired delivery 

tion. The emergency data messaging service of the present m&di^ (e.g., a fax). After performiag-wbatev&f^perations are 

invention will be given the same access conditions as voice indicated by _the service _profile, SC-A 8 then_sends the 

emctg£iiCYJgallgJn _a ceUular or s atellite system. M^SMj|mMlSMiojheje^^ can be a mobile 

< station or any other type of receiving device) identified in the 

BRIEF DESCRIPTION OF THE DRAWINGS lo ^OSM, This occurs as follows. 

The MTSM is first sent to an SMS-gateway mobile 

The above objects and features of the present invention switching center (GMSC) 10. Like its counterpart the 

will be more apparent from the following description of the IWMSC, the GMSC acts as a port into the mobile radio 

preferred embodiments with reference to the accompanying network. Before the GMSC 10 can deliver the SMS message 

drawings, wherein: through the chain of nodes to the base station (not shown) 

FIG. 1 illustrates a conventional GSM -based emergency which is serving the recipient's mobile station, the GMSC 

calling procedure; 10 muM.-fiE&t_deteimineUhe.lQ cation of the rec ipient's mobile 

HG. 2 illustrates an exemplary GSM network into which "^^^^^ ^ currently serving that mobUe 

the principles of the present invention may be implemented; staUon). Thus, Gl^CJOJrstjnterrog ates the re cipientis 

and 20 ^^^^ location regisfer(HLR) 12 to obtain routing informa- 

FIG. 3 illustrates a GSM-based emergency message rout- message. 

ing procedure according to the present invention. relaUng to subscribers mcludmg, for 

example, current location of the subscnbers' equipment, 

DETAILED DESCRIPTION directory number (MSISDN), radio number plan identifica- 

25 tion (e.g.. International Mobile Subscriber Identity (IMSI)), 

The following description is written in terms of cellular or supplementary service profiles and teleservice profiles. For 

satellite communication systems, but it will be understood MTSMs, HLRs provide (upon request) the identity of the 

that Applicants* invention is not limited to those environ- visited MSG associated with a recipient of the SMS 

ments. Also, the following description is written in the message, as well as information relating to whether the 

context of GSM-based cellular or satellite communication mobile station can receive the message (e.g., whether the 

systems, but it will be understood by those skilled in the art subscriber is barred from receiving MTSMs). In the current 

that the present invention may apply equally well to other example, to interrogate the HLR 12, a GSM MAP message 

digital communication applications, e.g., those which called "Send Routing Information for Short Message" is sent 

employ code division multiple access (CDMA). by the GMSC 10 to the HLR 12. The appropriate HLR for 

FIG. 2 illustrates an exemplary GSM network in which 35 interrogation can be determined using the recipient's 

the principles of the present invention may be implemented. MSISDN, e.g., by translating the MSISDN into a CCITT 

In FIG. 2, an originating mobile station (MS- A) 2 sends an No. 7 address. 

MOSM to the mobile switching center (MSG) 4 supporting After receiving the routing information, e.g., the visited 

the geographical area which the mobile station is currently MSG number and IMSI, from HLR 12, the GMSC 10 

visiting. Not shown explicitly in FIG. 2, but as will be forwards the message to the visited MSC/VLR 14 which is 

apparent to those skilled in the art, is the base station which currently serving the recipient's mobile station MS-B 16. 

receives the signal from the mobile station 2 and forwards Note that for purposes of simplicity the visitor location 

same to the MSG 4. The MSG 4 forwards the MOSM to register (VLR) has been illustrated in FIG. 2 as being 

interworking mobile switching center (IWMSC) 6 using an integrated with the mobile switching center, although in 

address of the service center assigned to mobile station 2 as 45 practice these two nodes can be physically separated. The 

part of the overhead information associated with the VLR manages data associated with subscribers which are 

MOSM. currently situated within its area of responsibility, e.g., those 

The IWMSC provides centralized mt erfacing functiona l- which have roamed into the service area of that VLR. The 

ityJor,SMS-mess^ing. For MOSMs^the IWMSC 6 oper- VLR is updated with information from a subscriber's home 

ates tq, transfer short messages to an identified service cen ter 50 location register. With respect to handling SMS messages, 

(SC). The IWMSC also functions jo transfer results asso ci- the VLR also stores an indication if a mobile station is 

ated with SMS me^igeTransmission back to the MSG. In unreachable for delivery of a particular MTSM. The VLR 

this example, IWMSC 6 forwards the MOSM to SC-A 8. notifies the HLR when a mobile station can later be reached 

SC-A 8 acknowledges receipt of the MOSM back to to dehver the MTSM. 

IWMSC 6, which in tum forwards an acknowledgment back 55 The message is thus delivered to the MS-B 16 via a base 

to MSG 4. ' ""*' station (not shown) over the air interface. Acknowledgment 

Service centers are *'store and forward" devices which are signals are then transmitted back through the chain of nodes, 

logically outside of the mobile radio network. SCs operate As indicated above, conventional GSM-based networks 

t oj;eceiv e and store S MS messages, deliver SMS messages fail to provide a method for communicating emergency 

to mobile stations (oif~feceivers outside of the mobile 60 messages using non-voice connections. Typically, one must 

network) and, optionally, customize delivery of SMS mes- speak with and give location information to an emergency 

sages according to service profiles stored at the SC. In the operator in order to summon help when using a cellular or 

current example, SC-A 8 receives the MOSM firom the wireless phone. Emergency _operators currendy monito r 

IWMSC 6 and, assuming for the sake of this example that voice calls only; r nonitoring of emergency c alls of types 

the subscriber associated with MS-A has a service profile 65 other tha n^ speech, is not g enerally available. 

stored at SC-A 8, performs one or more operations to the ''T'Ee'present invention provides a method by which a 

MOSM in accordance with the service profile. TTiese opera- caller can send spe cial em ergency messages to an emer- 

■ ^ ^ . 
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gency operator over a cellular or wireless phone. Such^ 
messages could include, for example, the caller's geographi- 1\ 
cal position using data from a Global Positioning System v 
(GPS) receiver incorporated into the mobDe station, elec- 
tronic mail, or diagnostic infonnation from other systems 
(e.g., medical data) with which the mobile is communicat- 
ing. 

In order to provide an emergency data messaging 
procedure, the^preg^iitinyeatiQB^dsjw^ji^ 
the conventional GSM -based emergency calling procedure. 10 
As set forth above, the Establishment Cause typically indi- 
cates one of the following causes: Answer to paging, Call 
re-establishment, Emergency call. Originating data call. 
Originating speech call, Location updating, and procedures 
that complete on the Stand Alone Dedicated Control Chan- 15 
nel (SDCCH). '^Qie_E rgsent invention adds a new^ cause, an 
Emergency SDCCH Procedure cause, in order to indicate to 
the network that^the^obilc^atiop-gdsbcs jo establish an 
<pmergeiicy->prQ|cedure_tbat cofliplet^,oji_the SDCCH. 

In addition, a new service type is added to the service 
request^message (i.e., CM SERVICE REQUEST) jn o rder to , 
3engfyTbaUhe se rvicerequested by thej nobile station is^ 
^^^^ncylEoH^e^a^lSnaSrAs a result, it is possible 
t o^ esta5TisE""emcr ^.acy-^calIs_usiiig the jhox t^Message 
Service, even in those situations in which amobilestationis- 
located in a geographic area Jn ^which communication s for 
iow&r jmorit y commug icatingo^Quld be_ prohibited, the 
user's subscription is limited, or the user has no subscriber 
identification module (SIM) card or a broken SIM card. 

FIG. 3 illustrates an exemplary emergency data messag- 
ing procedure according to" the present invention. When a, 
call is initiatcd,fi[Qg_the ^mob ile station, a CHANNE L 
REQUEST messag e is senLfrom the mobile to the networ k 
(step 310), Wheji_the_nagbiicJ&- £equesting the emergency 
SMS procedurg,Q£.t^ presen LjnygatiQn, the Establishment 
contaiaed^ia^theXHAI ^L REQUEST messa ge, 
indicatc3-lhat,an,£qTergeiicy-SDC CH Procedure is desired - 

In J^ponse^to th e^ CHANNEL R EQUEST, the network 
sendsjn'^IMME^DlATE^SIGNM£NT^6^age _to the 
tff obile sta tion_(step 320), Similar to the conventional emer-, 
fencycaEngprocedure, the^MMEDI^l^ASSIGNM^^ 
message directs the mobile to a dedicated control channel onj 
which call setup can proceed. 

After accepting the IMMEDIATE ASSIGNMENT 45 
message, the mobile station transmits a CM SERVICE 
REQUEST message to the network (step 330). According to 
the present invention, the CM Service Type is specified as 
"Emergency Short Message Service." As a result, the e mer-> 
gency data message from the mobile station g^iven priori ty 50 
and routed to, for example, an emergency messaging center. \ 
The emergency messaging center could then provide the / 
necessary assistance in a timely manner. 

According to the present invention, a caller is given the 
ability to jran smit a special emergency message to a n 
emergencfj^rator. The present invention specifies an 
extension to di ^taL wireless sy stems (e.g., GSM -based 
syslems)~Kr incorporation of an emergency short message 
service. Municipalities could monitor messages transmittecf 
using this service in order to provide the public witlj 
improved access to emergency assistance. 

The present invention is of particular value to those who 
have special health problems, the elderly, children who are 
at home alone, or anyone who desires a high degree of 
personal security. One skilled in the art will appreciate that 
possible users of the present invention could include: a 
person who has epilepsy or asthma or heart failure or some 
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condition that would prevent them from talking directly with 
an emergency operator; a child who is home alone after 
school who may need the ability to call for help easily in an 
emergency situation; a person who is being threatened by an 
attacker and who may not be able to speak directly with an 
emergency operator; or a person with an emergency who has 
a phone that is equipped with a GPS receiver and who is 
located in the wilderness. 

Many variants and combinations of the techniques taught 
above may be devised by a person skilled in the art without 
departing from the spirit or scope of the invention as 
described by the following claims. 

What is claimed is: 

1. A method for routing emergency messages from an 
originating station in a radiocommunication network, said 
method comprising the steps of: 

sending a channel request fi-om said mobile station indi- 
cating an emergency Stand-alone Dedicated Control 
Channel (SDCCH) procedure; 

receiving an assignment message at said mobile station in 
response to said channel request, said assignment mes- 
sage directing said mobile station to a dedicated logical 
channel; and 

sending, in response to the assignment message, a Com- 
munication Management (CM) service request indicat- 
ing an emergency short message service (SMS); 

wherein said mobile station transmits at least one emer- 
gency message using SMS. 

2. The method of claim 1 wherein said mobile station is 
a wireless phone. 

3. The method of claim 1 wherein said at least one 
emergency message indicates a location of said mobile 
station. 

4. The method of claim 1 wherein said at least one 
emergency message indicates medical diagnostic informa- 
tion. 

5. The method of claim 1 wherein said dedicated control 
channel is used for call setup. 

6. A system for routing emergency messages from an 
originating mobile station in a radiocommunication 
network, said system comprising: 

means for sending a channel request from said mobile 
station indicating an emergency Stand-alone Dedicated 
Control Channel (SDCCH) procedure; 

means for receiving an assignment message at said mobile 
station in response to said channel request, said assign- 
ment message directing said mobile station to a dedi- 
cated logical channel; and 

means for sending, in response to the assignment 
message, a Communication Management (CM) service 
request indicating an emergency short message service 
(SMS); 

wherein said mobile station transmits at least one emer- 
gency message using SMS. 

7. The system of claim 6 wherein said mobile station is a 
wireless phone. 

8. The system of claim 6 wherein said at least one 
emergency message indicates a location of said mobile 
station. 

9. The system of claim 6 wherein said at least one 
emergency message indicates medical diagnostic informa- 
tion. 

10. The system of claim 6 wherein said dedicated control 
channel is used for call setup. 

U. A method for requesting emergency assistance by a 
user of an originating mobile station in a radiocommunica- 
tion network, said method comprising the steps of: 
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requesting, by said mobile station, an emergency short 

message service (SMS); and 
sending, by said mobile station, at least one emergency 

data message to an emergency operator using SMS; 
wherein said at least one emergency data message is given 

a same access condition to said radiocommunication 

network as a voice emergency call. 

12. The method of claim 11 wherein said mobile station 
is a wireless phone. 

13. The method of claim 11 wherein said at least one 
emergency data message indicates a geographical position 
of said mobile station. 

14. Tht method of claim 11 wherein said at least one 
emergency data message indicates medical diagnostic infor- 
mation. 

15. A method of claim 11, wherein said at least one 
emergency data message is sent over non-voice communi- 
cation channels. 

16. A method for requesting emergency assistance by a 
user of an originating mobile station in a radiocommunica- 
tion network, said method comprising the steps of: 

sending a channel request from said mobile station indi- 
cating an emergency Stand-alone Dedicated Control 
Channel (SDCCH) procedure; 

requesting, by said mobile station, an emergency short 
message service (SMS); and 
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sending, by said mobile station, at least one emergency 

data message to an emergency operator using SMS; 
wherein said at least one emergency data message is given 
a same access condition to said radiocommunication 
5 network as a voice emergency call. 

17. A method for routing emergency messages from an 
originating mobile station in a radiocommunication 
network, said method comprising the steps of: 
sending a channel request from said mobile station indi- 

eating an emergency procedure; 
receiving an assignment message at said mobile station in 
response to said channel request, said assignment mes- 
sage directing said mobile station to a dedicated logical 
channel; and 

sending, in response to the assignment message, a service 
request indicating an emergency message; 

wherein said mobile station transmits at least one emer- 
gency message. 

20 18. The method of claim 17, wherein said emergency 
procedure being an emergency Stand-alone Dedicated Con- 
trol Channel (SDCCH) procedure. 

19. A method of claim 17, wherein said at least one 
emergency message is sent over non-voice communication 

25 channels. 

* * ♦ * * 
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